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PARALLEL SEQUENCE SPREAD SPECTRUM
TYPE CHAOTIC SIGNAL TRANSMISSION
DEVICE

CROSS-REFERENCE TO RELAT
APPLICATIONS

s
w

This application claims the prionity of Korean Patent
Application No. 10-2008-0124067 filed on Dec. 8, 2008, in

the Korean Intellectual Property Office, the disclosure of
which 1s incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present imnvention relates to a chaotic signal transmis-
sion device and, more particularly, to a parallel sequence
spread spectrum type chaotic signal transmission device
adapted for converting a serial data signal into a parallel data
signal and transmitting a chaotic signal according to the con-
verted data signal.

2. Description of the Related Art

In general, a chaotic signal 1s anon-periodical signal that
does not have a particular phase and has wideband character-
istics. A general sinewave signal has a regular phase over
time, which may be distorted or canceled out when an anti-
phase interference signal 1s added thereto. However, 1n case
of the chaotic signal, because 1t does not have a specific phase,
although an anti-phase signal or an interference signal is
introduced, no interference occurs, having the advantage that
the data signal bearing information can be protected. In addi-
tion, in terms of frequency analysis, the chaotic signal has
high energy efficiency with a uniform size regardless of the
period at a wideband range.

When the chaotic signal 1s used as a carrier, 1t has a small
spike, so coding such as time hopping 1s not required 1n a
modem, and a simple transmission device or a reception
device can be implemented by using ON-OFF Keying, a
simple modulation method.

Because the chaotic signal can be controlled through a
small change of system, a communication system with
improved power elficiency can be implemented by using the
chaotic signal. In addition, because the chaotic signal essen-
tially has a continuous spectrum spreading to a broad 1ire-
quency band, 1t can be used for modulation with an energy
spectrum without a loss over the wideband. Owing to such
advantages of the chaotic signal, there have been many efforts
to use the chaotic signal for a transmission device or a recep-
tion device using ultra-wide band.

For transmission of the chaotic signal, the related art
employs a direct sequence spread spectrum (DSSS). In this
method, when multiple users are itended to be supported
while maintaining the wideband characteristics, the DSSS
has a transmission speed slower than 5 Mbps.

However, recently, entertainment and medical instruments
based on a wireless body area network (WEAN) requires a
transmission speed of 5 Mbps or faster. Failing to meet such
speed requirement, the related art DSSS type chaotic signal
transmission device cannot be employed for the WBAN-
based entertainment and metical instruments.

SUMMARY OF THE INVENTION

An aspect of the present invention provides a parallel
sequence spread spectrum type chaotic signal transmission
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2

device capable of converting a serial data signal into a parallel
data signal, and transmitting a chaotic signal according to the
converted data signal.

According to an aspect of the present invention, there 1s
provided a parallel sequence spread spectrum type chaotic
signal transmission device, including: a signal converting unit
that converts serial data desired to be transmitted into parallel
data having a pre-setunit; a chaotic signal generating unit that
generates a pre-set chaotic signal; and an amplifying unit that
amplifies the chaotic signal from the chaotic signal generat-
ing unit according to the data which has been converted by the
signal converting unit.

The signal converting umt may include a serial-parallel
converter that converts the serial data into the parallel data
comprising chip units each having a pre-set number of bits;
and a matrix calculator that converts the parallel data from the
serial-parallel converter into a matrix having rows of the
respective chips of the data, calculates each data of the matrix,
and transiers the calculated data to the amplifying unait.

The matrix calculator may transfer data obtained by adding,
the data of the rows of the matrix to the amplifying unat.

The amplitying unit may include a programmable gain
amplifier that varies a gain according to data from the matrix
calculator to amplily the chaotic signal.

The parallel sequence spread spectrum type chaotic signal
transmission device may further include: a filter unit that
allows the chaotic signal amplified by the amplifying unit to
pass at a pre-set frequency band.

The parallel sequence spread spectrum type chaotic signal
transmission device may further include: a signal amplifying
unit that amplifies the chaotic signal filtered by the filter unit
with a pre-set gain.

According to the present invention, a serial data signal 1s
converted 1nto a parallel data signal, and a chaotic signal 1s
transmitted according to the converted data signal, thereby
increasing the transmission speed to 5 Mbps or faster.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other aspects, features and other advantages
of the present invention will be more clearly understood from
the following detailed description taken 1n conjunction with
the accompanying drawings, in which:

FIG. 1 1s a schematic block diagram of a chaotic signal
transmission device according to an exemplary embodiment
of the present invention;

FIGS. 2(a)to 2(c) illustrate a data conversion of the chaotic
signal transmission device according to an exemplary
embodiment of the present invention; and

FIG. 3 1s a graph of a signal waveform outputted from the
chaotic signal transmission device according to an exemplary
embodiment of the present invention.
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DETAILED DESCRIPTION OF THE PR.

EMBODIMENT

Exemplary embodiments of the present invention will now
be described 1n detail with reference to the accompanying
drawings. The invention may however be embodied 1n many
different forms and should not be construed as limited to the
embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will Tully convey the scope of the invention to those
skilled 1n the art. In the drawings, the shapes and dimensions
may be exaggerated for clarity, and the same reference
numerals will be used throughout to designate the same or
like components.
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FIG. 1 1s a schematic block diagram of a chaotic signal
transmission device according to an exemplary embodiment
of the present invention.

A chaotic signal transmission device 100 according to an
exemplary embodiment of the present invention may include
a signal converting unit 110, a chaotic signal generating unit
120, and an amplitying unit 130.

The signal converting umit 110 may include a serial-paral-
lel converter 111, and a matrix calculator 112.

A parallel sequence spread spectrum scheme 1s a scheme
for allowing a user to use multiple spread sequences for
transmission.

Accordingly, the sernial-parallel converter 111 converts
serial data desire to be transmitted into parallel data having a
pre-setunit. The serial data 1s data including a continuation of
‘1’and ‘0’, and the parallel data has a pre-set chip unit, and the
chip may refer to a plurality of data. In this case, the parallel
data should be quasi-orthogonal.

The matrix calculator 112 converts the parallel data into a
matrix, and calculates each data of the converted matrix. The
calculated data 1s transferred to the amplifying unit 130.

Data conversion by the signal converting unit 110 will now
be described in detail with reference to the accompanying,
drawings.

FIGS. 2(a) to 2(c)1llustrate a data conversion of the chaotic
signal transmission device according to an exemplary
embodiment of the present invention.

With reference to FIG. 2(a), the serial data to be transmit-
ted may be divided by chips each having a pre-set number of
bits, namely, mto the first to nth chips, and the seral-parallel
converter 111 converts the serial data into parallel data having
pre-set chip units. In the drawing, a single chip includes six
bits.

With reference to FIG. 2(b), the matrix calculator 112
converts the parallel data into a matrix, and the matrx
includes the same number of rows as the number of bits of the
chips. Namely, the first chip of the parallel data forms a first
row of the matrix, and in the same manner, the nth chip of the
parallel data forms the nth row of the matrix.

Next, the matrix calculator 1112 calculates each data of the
matrix. Namely, as shown 1n FIG. 2(c¢), the matrix calculator
112 adds data of the respective rows and transfers the added
data (Pas, Pbs, . . ., Pns) to the amplitying unmt 130.

The chaotic signal generating unit 120 generates a pre-set
chaotic signal and transfers the generated chaotic signal to the
amplifying unit 130.

The amplitying unit 130 amplifies the chaotic signal trans-
terred from the chaotic signal generating unit 120 according
to the added data from the matrix calculator 112 of the signal
converting unit 110. Accordingly, the amplifying unit 130
may include a programmable gain amplifier (PGA) for vary-
ing a gain according to the added data. The PGA varies a gain
according to the added data, and the gain may be determined
according to the number of bits of the chips of the parallel data
of the signal converting unit 110.

The amplifying unit 130 may not have a plurality of
switches for switching the chaotic signal according to the bits
of the data and provided according to the number of bits of the
data, so the circuit area and costs can be reduced.

FI1G. 3 15 a graph of a signal waveform outputted from the
chaotic signal transmaission device according to an exemplary
embodiment of the present invention.
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With reference to FIGS. 1 to 3, the output signal of the
amplifving unit 130 of the chaotic signal transmission device
100 may be formed as a parallel sequence spread spectrum as
shown 1n FIG. 3.

The chaotic signal transmission device 100 may further
include a filter unit 140 and a signal amplifying unit 150.

The filter unit 140 allows the output signal from the ampli-
fymg unit 130 to pass at a pre-set frequency band, and the
passing output signal may be deformed to an analog form in
its external form.

The signal amplifying unit 150 amplifies the signal which
has been filtered by the filter unit 140 suitably for transmis-
sion, and transmits the amplified signal to the exterior.

As set forth above, in the chaotic signal transmission
device according to exemplary embodiments of the invention,
because the serial transmission data 1s converted into parallel
data, and the chaotic signal 1s modulated according to the
converted parallel transmission data so as to be transmitted,
the transmaission speed can be improved compared with the
direct spread sequence spectrum method.

While the present invention has been shown and described
in connection with the exemplary embodiments, 1t will be
apparent to those skilled in the art that modifications and
variations can be made without departing from the spirit and
scope of the invention as defined by the appended claims.

What 1s claimed 1s:

1. A parallel sequence spread spectrum type chaotic signal
transmission device, comprising;

a signal converting unit that converts serial data desired to

be transmitted 1nto parallel data having a pre-set unait;

a chaotic signal generating unit that generates a pre-set
chaotic signal; and

an amplifying unit that amplifies the chaotic signal from
the chaotic signal generating unit according to the data
which has been converted by the signal converting unait.

2. The device of claim 1, wherein the signal converting unit
COmprises:

a serial-parallel converter that converts the serial data into
the parallel data comprising chip units each having a
pre-set number of bits; and

a matrix calculator that converts the parallel data from the
serial-parallel converter into a matrix having rows of the
respective chups of the data, calculates each data of the
matrix, and transiers the calculated data to the amplify-
ing unit.

3. The device of claim 2, wherein the matrix calculator
transiers data obtained by adding the data of the rows of the
matrix to the amplifying unit.

4. The device of claim 3, wherein the amplifying unit
comprises a programmable gain amplifier that varies a gain
according to data from the matrix calculator to amplity the
chaotic signal.

5. The device of claim 1, further comprising:

a filter unit that allows the chaotic signal amplified by the

amplifying unit to pass at a pre-set frequency band.

6. The device of claim 5, further comprising;:

a signal amplifying unit that amplifies the chaotic signal
filtered by the filter unit with a pre-set gain.
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